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I. INTRODUCTION
The contents of each section may be provided to understand easily about the paper. At present, the city of Luanda has been the target of several interventions since the urban equipment for the construction of urban buildings (housing, hospital and school units), and other public utilities or even the rehabilitation of basic sanitation structures and road network. All the activities take place in the physical space of the soils which, beyond acting as support for the development of those actions are also used as building materials. New construction works are always preceded by geological-geotechnical reconnaissance studies and, in the case of a city, the volume of information is immense, as it is seen in the amount of so many Reports. In the study of the soil -soil and subsoil -the geotechnical geological reconnaissance campaigns are carried out through drilling and different tests. Among them, the most frequent is the Dynamic Penetration Test or SPT (Standard Penetration Test). These tests are very widespread and the results are used for the characterization, delimitation and geotechnical zoning (Almeida, 1991) ; for the recognition and design of works for the geotechnical cartography (Coelho, 1980) , (Câmara & Pereira, 2000) due the set of information and its results lead to generation of maps (Folle, 2002) . These tests are also used in the prospection of Luanda soils since 1957 (Riccardi, 1957) . Their results are reported in different Institutions and Organisms and its information serves to know the depth of the substrate to take into account when defining areas for development of new urbanizations, in this case to predefine the type of foundations.
II. MATERIALS AND METHOD
The area of this study does part of the province of Luanda, capital of Angola, which integrates the Municipality of Luanda and its surroundings, with the following coordinates: Latitudes: 8º 44´ 30´´ S e 8º 58´ 22´´ S Longitudes 13º 07´ 22´´ E e 13º 22´ 42´´ E (Fig 1)   Figure 1 . Location of the study area The SPT has been used preferably throughout the world as an indispensable tool in preliminary investigations for foundations soils Projects, due the simplicity, robustness and fast response time. It is reasonable to look for means that allow a more reliable evaluation of its performance: the «soil» through a standardized procedure. The SPT test is performed in drill holes and consists of the drilling of a standard sample with a minimum length of 45 cm at a weight of 63.5 kg with a height of 75 cm. The test, practically is performed in two stages. In the first phase, the number of strokes corresponding to 15 cm of penetration is recorded. The results obtained are neglected, because it is considered that the most superficial part of the massif is disturbed, due to the opening of the hole. In the second phase of the test, the number of strokes N, corresponding to the penetration of 30 cm is recorded, which indicates the strength of the mass in situ. Even if the total penetration of the sample has not been achieved, the test usually ends when 50 or 60 strokes are reached in one of the phases.
Figure 2. Map of lithological units and SPT test point
The SPT test was partially normalized by ASTM D1586-63T and presently by ISSMFE-T16, 1989. The value presented for each sub-phase of the 2nd phase is 50 strokes connected to the length of the penetration obtained in each of them (Lopes, 2000) . The depth intervals among the tests are defined in the specifications, but it is usual to carry out intervals of 1,5 meters or when there is a change in lithology. The probing and testing end by reaching 2 or 3 consecutive essays with the previously established N (nega) value. The situations related to this test are when the penetration obtained in the 2nd phase is less than 30 cm, and the other situation is when the penetration obtained in the 1st phase is less than 15 cm. In these cases, where the regulated penetration is not reached, a proportional operation is carried out obtaining in this way an extrapolated value, corresponding to the penetration of 30 cm. The limits established and considered to be terminated may be related to the N correlations with the simple and strength compression of coherent soils and the relative compactness of sands that are commonly used Terzaghi and Peck, (1967 ( , in: Marques, 1988 ). According to ASTM 1566-64T, the standards or procedures for performing assays may vary, an example: when the limit value of the second phase is 100 -it was verified in the tests carried out in Macao -for the soils resulting from the altered granites. In this standard, values greater than 100 are allowed, and the test finished when the penetration is less than 1 inch (2.54 cm) in every 50 strokes (Marques, 1988) . The SPT tests are used in the geotechnical surveys of Luanda soils since the 1950s, as it is shown in the article published by Riccardi (1957) , referring to their realization in the surveys of the Marginal soils on Avenida 4 de Fevereiro. Practically in Angola, the test ends in general, after 60 strokes, but we found some tests ended after 50 strokes, and in some Companies were adopted 100 strokes. The aspects related to the correction of N were not applied in the present work because we did not know not only the characteristics of the applied equipment but also the characteristics of the set of elements that were used in the tests and, moreover, the circumstances in which they were performed were not known. The present results are not intended to interpret in a qualitative and semi -quantitative perspective for the resistance to penetration of the different lithologies of the units intercepted in the surveys. The frequency with which the SPT was performed allowed the acquisition of a large volume of geological and geotechnical information, which is applied in the characterization at small and regional levels, and is of great importance for the design of various types of Engineering works and Planning. First, preexisting data were collected with pertinent information to the evaluation of the N distribution (SPT) of the study area. classifications, the most frequent soil groups were presented in this paper (Pires et. al., 2016) .
III. RESULTS AND DISCUSSIONS
Landfills (A) consist of heterogeneous materials, sandy, sandy and pebble, these deposits are found on the beach sands, on slope deposits or on fluvial marine sediments and constitute the ground levelling in downtown and loose soils to very compact soils. From 8 m, loose soils become less frequent and medium to very compacted soils become frequent till to 16 m of depth, which corresponds to the maximum thickness recorded in the drilling but it does not always mean the presence of the substrate, because some drillings necessarily had to cross this unit completely, even to the most resistant units. The sands of Quelo represent soils where it is possible to perform works using various types of foundations. The "Sands, silts and clays of Luanda" recorded values of N at all intervals up to 2 m, which reflect the compactness of this unit ( Figure 6 ). This is due to the presence of levels with less resistant layers, and strata of loose sands, with very low resistance and intercalations of limestones, sandstones and calcareous that present greater resistance. 
IV. CONCLUSION
In this work were presented the geological and geotechnical characteristics of Luanda soils through the results of SPT, to evaluate the behavior of its soils with respect to the depth, according to the different classifications of the soils and its predominant groups, in each lithostratigraphic unit, with the proposal to identify the depth of the substrate. The diversity of factors involved in this type of approach requires successively more elaborate analysis, due the presence of an expanding urban area, where the existing information needs to be constantly updated. The use of databases, accessible to potential users, will improve not only the geotechnical model, but also the study and optimization of the resources. This analysis contributes on the proposal of the type of foundations to be used whit respect to the influence of these factors on the occupation, what will allow to identify among other factors the main constraints when it comes to an installation of buildings. These units are ongoing the subject of a detailed geological, geotechnical and geophysical characterization for the elaboration the geotechnical cartography, under Task 196, SASSCAL (Southern African Science Service Centre for Climate Change and Adaptive Land Use) and to update this information.
